■ Summary Background Diseases distributions are not the same all over France. As diet is an important determinant of health it is essential to determine whether there was still a diversity in food habits across French regions. Aim of the study We examined regional differences in dietary habits and nutrient intakes among French women born between 1925 and 1950 par- ticipants in the "Etude Epidémiolo-gique auprès des femmes de l'Education Nationale" (E3N) cohort. Methods Data were extracted from self-administered dietary history questionnaires completed by 73024 highly educated, middle-aged women between 1993 and 1995. Canonical and cluster analyses were used to identify contiguous areas of homogeneous dietary habits spanning two or more of the 20 French regions. Dietary clusters were described relatively to the entire cohort mean. Results Eight dietary clusters were identified. The following food items were overconsumed: cooked vegetables in the Mediterranean, fish in the West, fruit in the South-East, and potatoes in the North. The following food items were under-consumed: fish in the East, fruit in the North, and potatoes in the South-East and Mediterranean cluster. Consumption of soup and fruit increased with age, while consumption of pork, horse meat and coffee fell with age. Ethanol intake was highest in the North and lowest in the South-East; the types of alcoholic beverages consumed also varied across clusters. Total energy intake, nutrient intakes, and the contribution of carbohydrates, fat and protein to total energy intake were similar across clusters. Intake of cholesterol and polyunsaturated fatty acids varied across clusters. Conclusion Dietary habits and alcohol consumption show marked regional differences in this population of middle-aged, highly educated French women. Changes in dietary behaviour with age involved few food items and were similar across clusters, suggesting that regional differences in food and beverage consumption persist.
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Introduction
Studies of dietary trends is mainly based on dietary balance sheets published by international organizations such as FAO and OCDE, which take into account the production, importation, exportation, stock variation, waste, and non-food use. Although such data overestimate food consumption, they do reflect overall dietary trends. Striking dietary changes were observed in most Western countries between 1950 and 1990 [1] . In France, these changes included less bread, potato, sugar, butter and wine consumption, and increased consumption of fruit, vegetables, meat, fish, sweets, dairy products and sweet drinks. New food items, such as transformed products and exotic foods, were introduced. These changes tended to have a levelling out effect on dietary habits, even in countries with marked regional variations [1, 2] .
Despite this tendency of levelling out, some diffe- rences in chronic disease distributions in France [3, 4] remained. Geographical distribution of socio-economical, environmental and socio-cultural factors can contribute to explain these variations. As diet quality is an important health determinant, we hypothesised that disparities in regional dietary behaviours could be involved. So, we decided to focus on diversity and similarity of dietary habits across French regions in order to relate thereafter, the identified dietary clusters with chronic disease distributions.
We use data from the large E3N female cohort study (Etude Epidémiologique auprès des femmes de l'Education Nationale), the French component of the European Investigation into Cancer and Nutrition.
Subjects and methods
The E3N study was designed to identify risk factors for the most frequent malignancies in women [5] . The cohort consisted of approximately 100000 women aged from 40 to 65 years at baseline (in 1990), who were affiliated to a French national health insurer mainly providing coverage for teachers (MGEN, Mutuelle Générale de l'Education Nationale). The dietary data have been described elsewhere [6] . Briefly, a dietary history questionnaire was addressed between June 1993 and July 1995 to women who had answered two previous questionnaires. It was accompanied by a booklet of photographs to assist with the estimation of portion sizes. Overall, the questionnaires allowed us to estimate daily consumption of 208 food items, which were categorized into 65 groups for analysis.
Both the questionnaire and the photograph booklet have been validated [7, 8] .
The questionnaires were mailed to 95644 women. Non-respondents received two reminders. A total of 77613 completed questionnaires were collected, of which 4581 were excluded for the following reasons: miscoded answers (2050 questionnaires), double answers (n = 38), lack of consent to external health followup by the teacher's national health insurer in case of drop out (985 subjects), missing values for all dietary items (n = 8), outlier energy intake/energy requirement ratios (n = 1492), and unknown residence at the time the dietary questionnaire was completed (n = 8). Our analysis focused on the remaining 73024 questionnaires.
■ Statistical analysis
Data were analysed according to the French administrative region of residence (France has 20 such regions) when the dietary questionnaire was completed. We used the following multivariate analysis methods [9, 10]:
Regional differences in food consumption were tested using stepwise discriminant analysis (SAS© STEPDISC procedure) to identify the most discriminant food groups. Canonical discriminant analysis (SAS© CANDISC procedure), a dimension-reduction method, was then used to produce linear combinations (canonical components) of the initial quantitative variables (food items) with maximal separation between regions, in order to summarise between-group variations.
The number of subjects in each region was taken into account by weighting. Hierarchical cluster analysis (SAS© CLUSTER procedure, WARD option) was used to group regions with homogeneous dietary patterns according to their coordinates on the canonical components.
The dietary clusters were then compared with the mean food consumptions of the whole E3N population. These rates of daily consumption were standardised for age and educational level, as the latter factors differed across dietary clusters and were strongly related to dietary habits. Regression analysis was used to identify regional differences in the age-related trends in consumption, taking into account total energy intake and educational level. National mean consumption is also indicated for each of the 65 food groups created for this analysis.
Rates of over-or under-consumption of alcoholic beverage and of nutrients were also calculated relative to the French mean values.
Results
Stepwise discriminant analysis revealed significant regional differences (P < 0.001, Fisher's test) in the consumption of the 65 food groups.
The food groups with highest Fisher probability (Fisher value > 30), were seafood, vegetable oil (except olive oil), olive oil vinaigrette, potatoes, refined bread, beer, cider, duck fat, cream, soup, olives, horse meat, butter, fortified wine, margarine, 'biscotte', tea, raw vegetables, cooked vegetables, wholemeal bread, coffee, honey and marmalade, fruit, pasta, fish and stewed fruit.
Twenty canonical components were built up, and the first two linear combinations accounted for more than 50 % of the initial information; the first five linear combinations accounted for more than 80 % of the initial information.
The clustering step, based on previously calculated canonical coordinates, was used to group the 20 administrative regions into eight geographically contiguous areas with distinct dietary patterns (Fig. 1) .
Other characteristics taken into account are shown in Table 1 . Disparities were found in terms of age, body mass index (BMI) and educational level. Women living in the Mediterranean area were older (mean age 53.6
